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PENGARUH BENTUK BUTIR AGREGAT KASAR PADA CAMPURAN 
HOT ROLLED ASPHALT ( HRA ) DITINJAU TERHADAP NILAI 
KEPADATAN DAN MODULUS KEKAKUAN 
 
Kepadatan dan kekuatan suatu lapis perkerasan adalah suatu hal yang sangat 
penting dan harus dipertimbangkan dalam pembangunan proyek jalan raya. 
Kualitas material yang baik diperlukan agar didapatkan hasil yang sesuai dengan 
persyaratan yang ada. Modulus kekakuan merupakan faktor yang mempengaruhi 
kinerja perkerasan aspal. Parameter yang diperhitungkan adalah temperatur, time 
of loading, penetration index. Oleh karena itu Tugas Akhir ini bertujuan 
menganalisis tentang pengaruh karakteristik bentuk butir agregat kasar pada 
campuran Hot Rolled Asphalt (HRA) ditinjau dari nilai kepadatan dan modulus 
kekakuan campuran.  
Penelitian ini dilakukan di Laboratorium Jalan Raya Teknik Sipil 
Universitas Muhammadiyah Surakarta berdasarkan percobaan terhadap beberapa 
sampel dengan melakukan analisis data sekunder, pembuatan mix design, dan 
pengujian sampel, sehingga didapatkan nilai kepadatan, stiffness bitument (Sbit),  
dan mix stiffness (Smix). Pengujian dilakukan dengan membuat beda uji dengan 
variasi bentuk butir agregat kasar berbentuk bulat, pipih dan kubus. Dengan 
proporsi agregat 25%, 50%, dan 100% dari total agregat kasar. Menggunakan 
Kadar Aspal Optimum (KAO) sebesar 6 % (Galang, 2012). 
Berdasarkan hasil penelitian menunjukan bentuk butir agregat kasar 
berbentuk bulat, pipih dan kubus berpengaruh terhadap nilai densitas dan modulus 
kekakuan pada campuran Hot Rolled Asphalt (HRA). Khususnya pada agregat 
berbentuk kubus sangat berpengaruh terhadap nilai kepadatan dan modulus 
kekakuan campuran, dimana nilainya akan semakin tinggi apabila presentase 
bentuk butirnya ditambah. Hal ini dikarenakan agregat kubus memiliki sifat 
interlocking yang sangat baik antar agregat. Oleh karena itu kerapatan yang 
dihasilkan semakin meningkat,dan modulus kekakuan campurannya juga semakin 
tinggi. Hasil densitas agregat Kubus 25%, bulat 25%, pipih 50%=2,013 gr/cm3; 
kubus 25%, bulat 50%, pipih 25%=2,093 gr/cm3; kubus 50%, bulat 25%, pipih 
25%=2,107 gr/cm3; kubus 100%, bulat 0%, pipih 0%=2,115 gr/cm3. Hasil Smix 
pada agregat Kubus 25%, bulat 25%, pipih 50%=1,0x109 N/m2; kubus 25%, bulat 
50%, pipih 25%=1,5x109 N/m2; kubus 50%, bulat 25%, pipih 25%=2,5x109 N/m2; 
kubus 100%, bulat 0%, pipih 0%=4,7x109 N/m2. Berdasarkan hasil Porperties 
Marshall kadar agregat optimum pada campuran Hot Rolled Asphalt (HRA) 
agregat bulat adalah sebesar 42% dan agregat pipih sebesar 40%.                     
Kata kunci : Agregat bulat, pipih kubus : Hot Rolled Asphalt (HRA) : Nilai 





THE INFLUNCE OF ROUGH AGGREGATE GRANTS ON HOT 
ROLLED ASPHALT MIXED (HRA) REVIEWED TO THE DENSITY 
VALUE AND MODULUS STIFFNESS 
 
 The density and strength of a pavement layer is very important and must 
be considered in the construction of highway projects. Good material quality is 
needed in order to obtain results in accordance with existing requirements. 
Generally in highway flexible pavement work, the use of flaky and round coarse 
aggregates is avoided because when receiving large loads it will be easily 
destroyed, this condition will cause reduced strength and also density on the 
pavement itself. Therefore this Final Project analyzes the influence of the 
characteristics of the aggregate grain form on a Hot Rolled Asphalt (HRA) 
mixture. 
 This research was conducted at the Civil Engineering Highway 
Laboratory of the University of Muhammadiyah Surakarta based on experiments 
on several samples by conducting secondary data analysis, making mix designs, 
and testing samples, so that the values of density, bitumen stiffness (Sbit), and 
mix stiffness (Smix) were obtained. Testing is done by making different tests with 
variations in the shape of coarse, round and flaky aggregate grains and cubes. 
With an aggregate proportion of 25%, 50%, and 100% of coarse aggregate total. 
Using Optimum Asphalt Content of 6% (Galang, 2012). 
 
 Based on the results of the study showed the shape of coarse grain round 
shape, flaky, and cube on the values of density and stiffness modulus in the 
mixture of Hot Rolled Asphalt (HRA). Especially in the aggregate the shape of 
the cube is very real with respect to the value of density and modulus of stiffness, 
where the value will be higher than the percentage of the shape of the item added. 
This is because the aggregate cube has excellent interlocking properties between 
aggregates. Therefore the resulting density increases, and the mixture's stiffness 
modulus is also higher. The aggregate density results of Cube 25%, round 25%, 
flaky 50% = 2.013 gr / cm3; cube 25%, round 50%, flaky 25% = 2.093 gr / cm3; 
cube 50%, round 25%, flaky 25% = 2.107 gr / cm3; cube 100%, round 0%, flaky 
0% = 2.115 gr / cm3. Smix results on aggregate Cube 25%, round 25%, flaky 50% 
= 1.0x109 N / m2, cubes 25%, round 50%, flaky 25% = 1.5x109 N / m2, cubes 
50%, round 25%, flaky 25% = 2.5x109 N / m2, cube 100%, round 0%, flaky 0% = 
4.7 x 109 N / m2. Based on the results of Marshall Porperties the optimum 
aggregate content in the rounded Hot Rolled Asphalt (HRA) mixture is 42% and 
flaky aggregate is 40%. 
 
  Keywords: Aggregate round, flat cubes: Hot Rolled Asphalt (HRA): Density 
value: Modulus of mixed stiffness. 
 
 
 
 
